In the DES, the evolution of an individual's aortic diameter over time must be taken into account as it affects many aspects of the health economic model, namely: 1) when an individual can be diagnosed, 2) planned surveillance intervals, 3) when an intervention can be considered, 4) the risk of rupture, 5) the probability of receiving EVAR rather than open repair, and 6) the operative mortality risk. The evolution of the aortic diameter over time is therefore modelled using a continuous-time linear mixed model, which allows the underlying diameter and a measured diameter (using ultrasound or CT) to be determined at any time point. Let be the aortic diameter, as measured using ultrasound, of person at time , = 1, … , ; so 0 is the baseline diameter as measured at screening. The linear mixed model is as follows:
Each person has two random effects: their own intercept (true baseline log diameter), 0 , and their own slope (rate of growth), 1 , measured on the log diameter scale. Correlation between an individual's underlying baseline log diameter and slope is allowed since 0 and 1 have a bivariate normal distribution with correlation parameter . The parameters 0 2 and 1 2 determine the between-person variability of the intercepts and slopes, respectively, whilst 2 determines the amount of variability due to measurement error.
The linear mixed model is fitted using data from repeated ultrasound measurements of the aortic diameter from cohorts of AAA patients such as from MASS or RESCAN studies. These cohorts are restricted to include individuals whose initial diameters were in the range of 3.0 to 5.5cm. As a result, model extrapolation is used to infer true baseline diameters and growth rates for individuals outside of this range. Individuals with baseline aortic diameters <2.0cm are assumed to have no aortic growth (i.e. it is assumed that these individuals would never grow to be aneurysmal within their lifetimes).
Baseline diameter distribution and derived random-effects
The baseline diameter distribution is a particularly important aspect of the DES, because it determines how many persons have aneurysms at the time at which screening would be implemented and has a great effect on how many develop aneurysms in subsequent years. The full specification of the model is that 0 follows a fixed baseline distribution, which we specify using external data sources (for example data on measured diameters from the first 700,000 men screened in NAAASP), and an individual's random effects 0 and 1 are then generated conditional on their observed baseline diameter. Following evaluation of the performance of the aortic growth model it was decided to use the following rules to generate an individual's random-effects:
Since estimated parameters from the linear mixed model are strictly relevant only to baseline diameters ≥3.0cm, then for individuals in this range, 0 and 1 are generated from their bivariate normal distribution conditional on the observed diameter, 0 : ( | 0 ) 4. If 0 < 2.0 set rate of growth to zero This rule means that no individuals measured below 2.0cm at baseline will grow during their lifetime. In this range, it was felt that the model extrapolated estimates of growth could no longer be relied upon and instead it was assumed these individuals would never grow to be aneurysmal within their lifetime.
The effect of the extrapolation rules set out above was investigated in two ways; firstly by comparing the number of key events predicted by the DES in 4-years with observed MASS data (see Table 2 ), and secondly by comparing growth rates in individuals with measured baseline aortic diameters 2.6-2.9cm with data from the Gloucestershire surveillance study, where 1233 individuals with 2.6-2.9cm aortic diameters at screening were followed up over a 15-year time period. Results from this second validation exercise are presented in Supplementary Figure 1 and show a reasonable fit for the DES model.
Supplementary Figure 1 . Progression of sub-aneurysmal (2.6-2.9cm) individuals to the diagnosis threshold of 3.0cm over a 30-year time horizon, and comparison with data from the Gloucestershire study.
Supplementary 
